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CRUTCH WITH HEIGHT-ADJUSTABLE
GRIP

This application claims priority under 35 U.S.C. §§119
and/or 365 to JP2001-142519 filed in Japan on May 14,
2001; the entire content of which i1s hereby incorporated by
reference.

BACKGROUND OF INVENTION

1. Field of the Invention

This invention relates to a crutch which has a height
adjustable grip. More speciiically, this invention pertains to
a crutch which requires no holes formed 1n the crutch body
frame thereof for adjusting the grip height and 1s able to
adjust the height of the grip simply.

2. Prior Art Description

There have been proposals for a crutch with a height
adjustment system 1n which the user can adjust the grip to a
height which will suit his or her physique. For example,
JP-A 6-86795 and JP-A 2000-2377253 disclose such systems,
in which a grip 1s mounted slidably in the vertical direction
along a pair of support pipes for constituting the crutch main
body, and a desired grip height can be achieved by inserting
pins at the side of the grip into one of holes of the support
pIpeEs.

As disclosed 1n these publications, the grip height adjust-
ment systems of the prior art are basically constituted such
that the support pipes of the crutch are formed with a
plurality of height adjustment holes. This may degrade the
strength of the crutch body, and especially the bending
strength therecof. Further, since it 1s necessary to form the
holes mm the support pipes, the manufacturing process
becomes more complex. In addition, since the grip 1s fixed
on its both sides to the respective support pipes with pins, the
both ends of the grip must be removed from and attached to
the corresponding support pipes each time when the height
of the grip 1s adjusted. Therefore the height adjustment
operation 1s troublesome and complex.

SUMMARY OF THE INVENTION

A main object of this mvention 1s to provide a crutch
having a height adjustable grip, which eliminates the need to
form height adjustment holes 1n the support frame of the
crutch main body.

The other object of this invention 1s to provide a crutch in
which the height of the grip can be adjusted simply.

In order to achieve the above and other objects and
advantages, according to this invention, there 1s provided a
crutch which comprises:

a pair of vertical support frames;

a grip:
a vertically movable shider for supporting the grip, which
1s mounted on the vertical support frames so that 1t 1s

slidable along the vertical support frames; and

a slider support means for fixing the vertically movable
slider at a prescribed height of the vertical support
frames, wherein
the slider support means has a fixed vertical pipe fixed

at 1ts lower end to the vertical support frames, a
movable vertical pipe having an upper end portion
on which the vertically movable slider 1s mounted, a
plurality of height adjustment holes at prescribed
intervals along an axial direction of the fixed vertical
pipe or the movable vertical pipe, and a fixing pin
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insertable into the height adjustment holes which 1s
constantly pushed horizontally by a spring force, and
wherein

the lower end portion of the movable vertical pipe 1s
slidably inserted into the fixed vertical pipe from an
upper end opening thereof, and wherein

the height adjustment holes are formed 1n an upper end
portion of the fixed vertical pipe or a lower end portion
of the movable vertical pipe, while the fixing pin 1s
provided on the lower end portion of the movable
vertical pipe or the upper end of the fixed vertical pipe.

Since the grip height adjustment holes are formed 1n the
fixed vertical pipe or movable vertical pipe, there 1s no need
to form pin holes 1n the vertical support frames of the crutch
and therefore the strength of the crutch itself 1s not deterio-
rated. Furthermore, the manufacturing process of the vertical
support frames 1s made simple.

Moreover, when adjusting the height of the grip, it 1s only
necessary to manipulate only one pin which 1s provided on
the movable vertical pipe or fixed vertical pipe. Therefore,
compared to conventional crutches which require removal
and reinsertion of the pins on both ends of the grip, adjust-
ment 1S very simple.

In a preferred embodiment of this invention, the movable
vertical pipe 1s mounted on the vertically movable shider so
that 1t 1s rotatable on 1ts axis within a prescribed angle range.
With this configuration, if one of the vertical pipe having the
fixing pin 1s rotated while adjusting the height of the grip, 1t
1s possible to offset the fixing pin away from the holes 1n the
other vertical pipe, thus preventing 1t from entering the
holes. When the movable vertical pipe 1s rotated back to its
original position at a desired height for the required hole, the
pin will automatically enter the hole, making grip height
adjustment simple and convenient.

In this invention, it 1s possible to make the grip and the
vertically movable slider as a single member.

In addition, 1t 1s preferable that the fixing pin has a conical
shape and 1s slightly tapered toward a tip end thereof. The
advantage of this 1s that there 1s substantially no gap between
the pin and the hole, which ensures that the grip fits tightly
and does not rattle.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 1s a side view of a crutch having a height-adjustable
orip according to an example of this invention;

FIGS. 2A and 2B are a partial side view of a slider support
system for adjusting the height of the grip of FIG. 1, and a
partial sectional view of the slider support system; and

FIG. 3 1s an explanatory view showing a desired example
of a fixing pin of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

With reference to the drawings, there will be explained a
crutch having a height adjustable grip according to this
invention.

FIG. 1 shows an overall structure of the crutch having a
height adjustable grip of this example. As shown 1n the
drawing, the crutch 1 has a pair of vertical support pipes 2
and 3 arranged right and left sides thereof, which constitutes
a crutch main body. An armpit rest 4 1s attached to the upper
ends of the wvertical support pipes 2,3. The lower end
portions of the vertical support pipes 2,3 are fixed together
by means of metal brackets 6 and 7 in a manner that a
vertical connecting pipe S 1s sandwiched between the pipes
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2.3 and the metal brackets 6,7 are located at upper and lower
end positions of the connecting pipe 5. A stick 8 extends
coaxially and vertically from the lower end of the vertical
connecting pipe 5, which has a non-skid rubber stopper 9
attached to 1its lower end.

The wvertical support pipes 2,3 each have upper half
portion 2a and 3a extending in parallel with each other, and
a vertically movable slider 10 1s arranged between these
portions so that it can slide along them. A grip 11 1s attached
horizontally to the vertically movable slider 10 which 1s held
at a prescribed vertical position along the portions 2a and 3a
by a slider support system 12. The height of the grip 11 can
be adjusted by mamipulating the shider support system 12.

FIGS. 2A and 2B are a partial side view of the crutch 1
showing the slider support system 12 and a partial sectional
view thereof, respectively. Referring also to these drawings,
the slhider 10 and the shider support system 12 will be
explained.

The slider 10 1s a resin-formed component part, and has
richt and left tubular portions 21 and 22 for receiving
slidably the upper half portions 2a and 3a of the vertical
support pipes 2,3, and a connecting portion 23 for connect-
ing lower end portions of the tubular portions 21,22 with
cach other. The grip 11 1s arranged horizontally across the
upper end portions of the tubular portions 21 and 22.

The slider support system 12 for supporting the shider 10
has a movable vertical pipe 31 and a fixed vertical pipe 32,
these pipes 31 and 32 bemng arranged coaxially with each
other. The upper-side located movable vertical pipe 31 has
an upper end portion 31a fixed to the connecting portion 23
of the vertical shider 10, and a lower end portion 315 which
1s slidably inserted into the fixed vertical pipe 32 from the
upper end opening 324 of the pipe 32. The lower end 32b of
the fixed vertical pipe 32 1s 1nserted into the vertical con-
necting pipe 3, and 1s held 1 place by a connecting pin 7.

The lower end portion 31b of the movable vertical pipe
31, inserted into the fixed vertical pipe 32 1s provided with
a ixing pin 33 which 1s applied with a resilient force and 1s
being pushed horizontally and outwardly. The fixed vertical
pipe 32 has an upper end portion 32¢ which 1s formed with
a plurality of height adjustment holes, 1n this example, five
holes 34(1) to 34(5) along the axial direction of the pipe 32.
These holes are formed such that the fixing pin 33 can
project outward through the holes.

The connecting portion 23 of the slider 10 1s formed with
a slit-formed blind hole 23a where the upper end portion 31«4
of the movable vertical pipe 31 is inserted. This portion 31a
of the movable vertical pipe 31 1s joined to the connecting
section 23 by a connecting pin 35 which penetrates through
these portions 23 and 31a horizontally.

The upper side portion 31a of the pipe 1s formed with a
pin hole 36 for receiving the connecting pin 35. The pin hole
36 1s an elongated one extending in the circumierential
direction of the pipe. This elongated pin hole 36 allows the
movable vertical pipe 31 to rotate on 1its axis within a
prescribed angle range. As shown 1n FIGS. 2A and 2B, when
the connecting pin 35 provided on the lower end portion 315
of the movable vertical pipe 31, 1s in the middle of the pin
hole 36, the pin 33 1s located at a position where 1t 1s
insertable into any one of the height adjustment holes 34(1)
to 34(5). If the movable vertical pipe 31 is rotated either to
the right or left from the shown position, the pin 33 will be
offset away from the height adjustment holes 34(1) to 34(5)
in the circumierential direction of the pipe.

In the thus constituted crutch 1 of this example, the height
of the grip 11 can be adjusted as follows. For example, the
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pin 33 1s at first being mserted into the highest height
adjustment hole 34(1) as shown in FIG. 2A. In this
condition, the pin 33 1s pressed with a finger or the like to
eject from the height adjustment hole 34 (1), which allows
the movable vertical pipe 31 to move Ireely along the
vertical direction. As a result, the slider 10, which 1s con-
nected on the upper end of the movable vertical pipe 31 can
be shid vertically along the vertical support pipes 2,3, and so
the height of the grip 11 mounted on the slider 10 can be
adjusted.

If the grip 11 1s pushed down so that its position 1s
adjusted to that of one-step lower side, the slider 10 sup-
porting the grip 11 slides down along the vertical support
pipes 2,3, together with the movable vertical pipe 31. Thus,
the lower end portion 315 of the pipe 31b becomes inserted
more deeply 1n the fixed vertical pipe 32. When the pin 33
in the retracted condition reaches the position of the next
height adjustment hole 34(2), it 1s pushed out by the spring
force to project outside through the hole 34(2), namely it
becomes engaged in the hole 34(2). As a result, the grip 11
1s fixed at a height defined by the second adjustment hole
34(2), the height being one-step lower than that defined by
the first adjustment hole 34(1).

On the other hand, 1n order to move the grip 11 from the
highest adjustment hold 34(1) to the two-step lower position
defined by the third hole 34(3), the movable vertical pipe 31
should be rotated so as to offset the pin 33 away from the
height adjustment holes 34(1)-34(5) and then moved down.
When done this way, the movable vertical pipe 31 can be
moved down as far as the position of the third hole 34(3)
without the pin 33 getting caught in the second hole 34(2).
When the position corresponding to the third hole 34(3) is
reached, the movable vertical pipe 31 should be rotated back
to its original position and the pin 33 becomes caught 1n the
hole. Thus the grip 11 1s fixed at the desired height.

According to the crutch 1 of this example, there 1s no need
to form a number of height adjustment holes 1 the vertical
support pipes 2,3 constituting the main body of the crutch.
Thus the strength of the crutch, especially the bending
strength thereof, 1s not deteriorated. Further, since there 1s no
need to form holes 1n the vertical support pipes, the manu-
facturing process becomes simple.

Furthermore, 1t 1s only necessary to manipulate the single
pin 33 when adjusting the height of the grip. Thus, compared
to conventional crutches 1n which it 1s necessary to remove
and reinsert two pins on the respective ends of the grip,
adjustment 1s simple.

Although the shider 10 and the grip 11 are separate
component parts 1n this example, these can be made as a
single member. Also, the movable vertical pipe 31 is rotat-
able on 1ts axis 1n this example, but rotation of the pipe 31
can be eliminated. Furthermore, 1n this example the pm 33
1s provided on the side of the movable vertical pipe 31 and
the height adjustment holes 34(1)-34(5) arc formed in the
fixed vertical pipe 32, but the opposite constitution, 1n which
the height adjustment holes are formed 1n the movable
vertical pipe, and the pin 1s arranged on the fixed vertical
pipe 32, can also be adopted.

Next, the pin 33 will be explained 1n detail. A typical
fixing pin has a shape of column and a hemi-spherical head.
When the typical fixing pin 1s employed for the crutch 1 of
this example, the outside diameter of the pin must be set
about 0.1 mm smaller than the pin hole. Because of this gap,
when the pin 1s inserted 1n the hole, a slight loose 1s formed
between the pin and hole. If this gap were not there, 1t would
be difficult to insert the pin into the hole.
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In order to avoid the rattling when the pin 1s fixed 1n the
pin hole, 1 a desired example, a pin of the following shape
1s employed. As shown 1n FIG. 3, the pin 33A has a head 331

having a hemi-spherical shape, a base rim 332 and a body
section 333 between the head 331 and the base rim 332. The
body section 333 has a conical shape and 1s tapered slightly
toward the head 331. The pin 33A 1s constantly pushed
through the pin hole 32d 1 a horizontal direction, by the
force of a V-shaped spring 334 which 1s attached to the
center of the base of the pin. When this pin 1s 1nserted into
the pin hole 34 of the pipe 32, because the body section 333
1s tapered, it 1s possible to realize a fixing condition without
rattling by setting the diameter of the pin hole 34 appropri-
ately.

As explained above, according to the crutch having the
height adjustable grip of this invention, the grip 1s attached
to a shider which 1s slidable along the vertical support
frames. The slider support system 1s constituted by a fixed
vertical pipe and a movable vertical pipe inserted into it. The
slider 1s mounted on the upper end of the movable vertical
pipe, and the height of the grip 1s adjusted by controlling the
amount of insertion of the movable vertical pipe inserted
into the fixed vertical pipe.

Theretore, this invention eliminates the need to form grip
height adjustment holes 1n the vertical support frame con-
stituting the crutch main body. Thus, the strength of the
crutch, and especially the bending strength thereof, 1s not
deteriorated, and the manufacturing process 1s made simple.

Since the height of the grip can be adjusted by manipu-
lating just one pin, adjustment 1s simple compared to con-
ventional crutches 1n which 1t 1s necessary to remove and
reinsert a plurality of pins at both ends of the grip.

When a conical pin 1s used for setting the height of the
or1p, the problem of rattling caused by the use of cylindrical

pins can be solved.
What 1s claimed 1s:

1. A crutch comprising:
a pair of vertical support frames;

a vertical connecting pipe located between and fixed to
lower portion of the vertical support frames;

5

10

15

20

25

30

35

40

6

a stick extending coaxially and vertically from a lower
end of the fixed vertical connecting pipe;

a grip;

a vertically movable slider for supporting the grip, which
1s mounted on the vertical support frames so that it 1s
slidable along the vertical support frames; and

a slider support means for fixing the vertically movable
slider at a prescribed height of the vertical support
frames; wherein
the slider support means has a fixed vertical pipe fixed

at 1ts lower end to the vertical support frames via the
fixed vertical connecting pipe, a movable vertical
pipe having an upper end portion on which the
vertically movable slider 1s mounted, a plurality of
height adjustment holes at prescribed intervals along
an axial direction of the fixed vertical pipe or the
movable vertical pipe, and a fixing pin insertable mnto
the height adjustment holes which i1s constantly
pressed by a spring force, wherein

the lower end portion of the movable vertical pipe 1s
slidably inserted into the fixed vertical pipe from an
upper end opening thereof, and wherein

the height adjustment holes are formed 1n an upper end
portion of the fixed vertical pipe or a lower end portion

of the movable vertical pipe, while the fixing pin 1s
provided on the lower end portion of the movable
vertical pipe or the upper end portion of the fixed
vertical pipe.

2. A crutch according to claim 1, wherein

the movable vertical pipe 1s mounted on the vertically
movable slider so that it 1s rotatable on its axis within
a prescribed angle range.

3. A crutch according to claim 1, wherein

the grip and the vertically movable slider are made as a
single member.
4. A crutch according to claim 1, wherein

the fixing pin has a conical shape and 1s slightly tapered
toward a tip end thereof.
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